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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. : 10/618,067 Confirmation No. 4314 

Applicant : Jifa Hao, et al. 

Filed : July 11, 2003 Art Unit: 2822 

Title : DENSE TRENCH MOSFET WITH DECREASED ETCH 

SENSITIVITY TO DEPOSITION AND ETCH PROCESSING 

Examiner : Rose, Kiesha L. 

Docket No. : 3016429(17732.6357.003) 

Customer No. : 44,331 



Applicants' Remarks for Pre-Appeal Brief Request for 
Review 

Sir: 

Applicants respectfully request that a panel of examiners formally review the 
legal basis and a factual basis of the rejections in the above-referenced application prior 
to filing of an appeal brief 

I. The examiner made a factual error with regard to the usefulness of the 

combination of Hshich and Itoh. 

All of the pending claims stand rejected under 35 U.S.C. 103(a) based on the 

combination of Hshich (U.S. Patent 6,051,468) in view of Itoh (U.S. Patent 5,034,341). 

The rejection of claim 14, the only independent claim, is in the paragraph bridging pages 

2 and 4 of the final Office Action dated November 16, 2007. This paragraph contains tlie 

following sentence: 

Therefore it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the device of 
Hshich by incorporating the highly conductive layer to extend across the 
trenches to form a bitline for the device as taught by Itoh. 
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Applicant's response to this combination of Hshicli and Itoh is stated in the "Remarks" 
section of the "Response to Office Action" filed on January 15, 2008 which stated (1) 
that the highly conductive layer of Itoh is not "a material reacted from a metal and the 
semiconductor substrate," (2) that the highly conductive layer of Itoh is polysilicon, and 
(3) that there is no reason to incorporate the highly conductive layer of Itoh into Hshich 
since the silicide regions 11 8 in Hshich are connected by the source contact metal layer 
68 which forms a highly conductive layer, and (4) that the combination of Hshich and 
Itoh as stated in the final Office Action does not establish a prima facia case of 
obviousness because a mere statement that the claimed invention is within the capabilities 
of one of ordinary skill in the art. Section 1 1 of the Advisory Action dated March 3, 
2008 stated that "Itoh discloses that the highly conductive layer 73/222 is made of silicide 
(Col. 13, lines 59-61)." 

The bitline 73/222 of Itoh must be formed from polysilicon since it extends across 
the insulating layer 21 8 as shown in FIG. 4 and as described in column 1 1, in the 
paragraph begiiming on line 14. The bit line can be made into a silicide by reacting a 
suitable metal with the polysilicon. 

Therefore, "incorporating the highly conductive layer to extend across the 
trenched to form a bitline for the device as taught by Itoh" would involve placing a 
polysilicon layer on top of the device shown in 6 A with the masked oxide layer 104 
removed, or on top of the device shown in FIG. 6 of Hshich either before or after the 
source contact metal layer 68 is formed. 

If the bitline of Itoh were placed on the device shown in FIG. 6A, the silicide 
bitline of Itoh formed from polysilicon would short together the gate electrode and the 
source and the device would not be usable. Hshich forms the silicide 1 1 8 by a blanket 
deposition and anneal of titanium silicide on the device, and the titaniimi silicide does not 
react with an oxide as described in column 10, lines 45-47. Thus there is no silicide on 
the spacer layer 74, and the gate electrode is not shorted to the source. 

With respect to placing the bitline of Itoh on the device shown in FIG. 6, The 
bitline of Itoh would not then extend from a first from a first trench to a second trench. 
Moreover, there would be no benefit to placing such a bit line on the Hshich device either 
below or above the source contact metal layer 68 since the source metal contact layer 68 
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has a lower resistivity than the sihcide formed from polysilicon. The addition of the 
bitUne 73/222 of Itoh would add an unnecessary processing step to the fabrication of the 
Hshich device. 

II. The examiner made a factual error with regard to a limitation in claim 14 which is 
not present in the combination of Hshich and Itoh. 

Claim 14 states in paragraph g) that the highly conductive layer on the surface of 
the source layer comprises a material reacted from metal and the substrate. When a 
silicide is formed, the top portion of the semiconductor material is converted into a 
silicide, and therefore the silicide extends into the semiconductor material. As described 
above, the silicide bitline of Itoh is not formed by a reaction of a metal and the substrate. 

Applicants respectfully requests that the panel decide that the application should 
be allowed or that the prosecution on the merits should be reopened. 



Respectfully submitted, 
HISCOCK & BARCLAY, LLP 




Robert D. Lott 
Reg. No. 28,441 



2000 HSBC Plaza 
100 Chestnut Street 
Rochester, NY 14604 
Tel: (585) 295-4448 
Fax: (585) 295-8465 
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